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may be considered as measured by the water-ccmon t ratio,
i.e., the ratio of the volume of the water to the volume of the
cement in the fresh concrete. Further, variations in gradation of
aggregate, changes in the amount of cement, etc., may, within
these limits, be considered simply as devices for securing a desired
workability or consistency with a minimum of water. By means
of formulas, tables, or diagrams the relative amounts of cement,
water, sand, and rock may be determined. This method takes
into consideration the amount of mixing water and makes an
estimate of the strength to be expected of the concrete. It is
somewhat cumbersome to use and its greatest value has been in.
establishing the great importance of properly proportioning the
water as well as the other materials. The trial-batch method is a
modification of the Abrams method. A water-cement ratio to
give the desired strength is selected in accordance with Abrsuns'
data. This fixes the amount of cement and water for ouch
batch. Trial batches are then mixed until the amounts of sand
and rock which give a concrete of suitable consistency and worka-
bility are found.
The mortar-voids, or Talbot's,1 method is, perhaps, the most
scientific scheme yet devised. Tt establishes a relation between
the density of the finished concrete and its strength, calculating
the density from the absolute volumes of the ingredients, includ-
ing the water. It thus proportions the water as well as the other
materials and estimates the resulting strength. Although its
application is somewhat cumbersome, the results are dependable
and consequently it is gaining in favor in all kinds of important
work.
The cement-sand-ratio method assumes that the strength of
the concrete is controlled by the strength of the mortar, provided
that there is always enough mortar to fill completely the voids in
the coarse aggregate, and therefore the strength of the concrete
is the same as long as the cement-sand ratio is kept constant.
This method is quite useful in determining how to proportion
bank-run or other ready-mixed aggregates.
Empirical proportioning is the most familiar method. Experi-
ence and experiment have shown that if the characteristics of
the aggregates are limited, and if reasonable consistency is
used, certain proportions will yield concrete of sufficient strength
and desired working qualities for different kinds of work. This
1 Butt. 137, Eng. Exp. Sta., Univ. Illinois.